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© A portable telephone set (2b, 2c, 3b, 4b, 4c) is 
provided with a remote control button for remotely 
controlling the base station telephone set (3a) by 
operating the button. If the portable telephone set 
(2b, 2c, 3b, 4b, 4c) is out of the service area of the 
base station set (3a) when the remote control button 
is operated, the portable telephone set (2b, 2c, 3b, 
4b, 4c) calls the base station set (3a) by using the 
telephone numbers of the base station set (3a) 
stored in the RAM (37; 41, 57) of the portable 
telephone set (2b, 2c, 3b, 4b, 4c) to connect it (2b, 
2c, 3b, 4b, 4c) to the base station set (3a) by way of 
a line and thereafter transmits a remote control sig- 
nal for the operated remote control button to the 
base station set (3a). If the portable telephone set 
(2b, 2c, 3b, 4b, 4c) receives control information from 
a radio base station as it enters the service area of 
the radio base station from outside the service area, 
the speaker (24; 54) of the portable telephone set 
(2b, 2c, 3b, 4b, 4c) sounds to notify the user of the 
situation. If the destination telephone set (2a, 3a, 4a, 
2b, 2c, 3b, 4b, 4c) does not respond to a call of the 
portable telephone set (2b, 2c, 3b, 4b, 4c), using the 
transceiver function with which it is provided, it auto- 
matically calls the destination telephone set (2a, 3a, 
4a, 2b, 2c, 3b, 4b, 4c) with the telephone number. 
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The present invention relates to a portable tele- 
phone set and a portable telecommunication ap- 
paratus to be suitably used for a second generation 
cordless telephone system and, more particularly, 
it relates to a telephone set and a portable tele- 
communication apparatus having a function of auto- 
matically determining if it is in or out of the service 
area. 

With the rapid development of digital technol- 
ogies in recent years, mobile telecommunication 
systems using digital communication scheme are 
becoming more and more popular instead of those 
using analog communication scheme. The mobile 
telecommunication system necessarily involves ex- 
change of control signals between radio base sta- 
tions connected to a telecommunication network 
and portable telecommunication apparatuses be- 
longing to the system. A basic system for realizing 
high efficient and high quality radio communica- 
tions can be constructed by using digitized control 
signals. With the application of digital technologies 
to the mobile telecommunication system, both the 
radio base station and the portable telecommunica- 
tion apparatuses can be downsized so that the 
portable telecommunication apparatuses may pro- 
vide an enhanced level of portability. 

Thus, the number of subscribers of portable 
telephone sets which is a kind of the portable 
communication apparatus utilizing digital technol- 
ogies are remarkably increasing. The digital com- 
munication system is free from the problems that 
conventional analog communication systems are 
hard to meet the increasing number of subscribers 
for mobile telecommunication systems because of 
restricted frequency allocation and has a deficiency 
of limited confidentiality. Recently, a second gen- 
eration cordless telephone system utilizing widely 
such digital technologies has been intensively de- 
veloped. 

In the second generation cordless telephone 
system, a vast number of channels is created by 
limiting the effective area of each single portable 
telephone set to a small zone called micro cell and 
allocating repeatedly a single frequency band to 
different subscribers through the time division mul- 
tiplex so that the limited number of frequency re- 
sources available for telecommunications can be 
effectively exploited. Since each zone (or cell) is 
made small, only a low output is required for the 
portable telephone set so that it may consume 
power at a reduced rate and can be constructed to 
be compact. Hence the telephone set can operate 
for a prolonged period and it can use a small size 
battery. 

In the second generation cordless telephone 
system using portable telephone sets, telecom- 
munication channels are established separately be- 
tween portable telephone sets and a public radio 
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base station connected to the telecommunication 
network and between the portable telephone set 
and a private radio base station set (a base station 
telephone set) which is the base station of the 
5 portable telephone set. A particular service area is 
assigned to the base station, where it can commu- 
nicate with its portable telephone sets. The public 
radio base station can be called by any portable 
telephone sets whereas the private base station set 
io can be called only by its portable telephone set. 

In the second generation cordless telephone 
system, each portable telephone set can be used 
as an extension set (child set) of a base station set 
(parent set) of a conventional telephone system 

75 having an automatic answering function. The porta- 
ble telephone set. on its part, iis provided with a 
remote control function, with which, for example, it 
can obtain messages stored in the base station s;et 
during the subscribers' absence by operating re- 

20 motely the automatic answering function of the 
base station set in the , home from the portable 
telephone set. 

On the other hand, the , base station set can 
also be accessed from and controlled by a public 

25 telephone set. If such is the case, a particular 
identification number which is used to determine 
whether the remote operation from the public tele- 
phone set is allowered is normally registered in the 
base station set in advance. Then, the subscriber 

30 who owns the base station set and hence knows 
the identification number and the key number cor- 
responding to a function to be operated by the 
remote operation can successfully obtain the 
stored message during the subscriber's absence, 

35 by calling the base station set through the public 
telephone set which can transmit the tone signal 
and then inputting the identification number to the 
base station set and operating the key number 
which corresponds to a function to be operated. 

40 However, in case of a portable telephone set 

which is used in the second generation cordless 
telephone system and is also used at home as an 
extension set of a base station set of a conven- 
tional telephone system, when an automatic an- 

45 swering function etc. of the base station set is used 
by means of a remote control operation, two dif- 
ferent modes of operation are required for users to 
use it, one for remotely controlling the base station 
set having an automatic answering function outside 

so of home and the other for using it at home Then, 
the subscriber have to memorize two different sets 
of procedures for remotely controlling the base 
station set in two different modes, demanding trou- 
blesome remote control procedures to the sub- 

55 scriber, which are hard for the subscriber to re- 
member. 

A portable telephone set is normally provided 
with a display screen that displays an "OUT-OF 
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THE SERVICE AREA" message when it has 
moved out of the service area of the public radio 
base station, telling that no telecommunications 
channel can be established between them any 
more. When the portable telephone set returns to 
the service area, the display is cleared to tell that it 
can now call the base station or vice versa. 

Thus, unless the subscriber carrying the porta- 
ble telephone set always check the display screen, 
the subscriber cannot know if he or she is in the 
service area of the radio base station whenever the 
subscriber is moving with the portable telephone 
set. 

As a kind of portable communication appara- 
tus, there is a transceiver which can communicate 
by directly transmitting and receiving radio signals. 
However, when the destination transceiver is not in 
the neighborhood, the transceiver requires the user 
to call the destination transceiver frequently to de- 
termine whether or not the destination transceiver 
is located within its service area since the service 
area of the transceiver is normally very small. Thus 
a serious inconvenience is caused to operate the 
transceiver. 

In the second generation cordless telephone 
system, each portable telephone set is required to 
have a transceiver function so that a communica- 
tion channel may be established between any two 
portable telephone sets without the radio base sta- 
tion if they are located within their service areas. 
However, since the antenna power of a portable 
telephone set of the second generation cordless 
telephone system is limited as low as less than 10 
milliwatts, the service areas of the portable tele- 
phone sets would be limited to a narrow range 
having a radius as small as 50 to 100 meters. 

Any known portable telephone set that can 
operate as a transceiver has to have its transceiver 
function canceled to return to a normal portable 
telephone set or move around to enter the service 
area of the destination telephone set, if it has 
moved out of the service area of the destination 
portable telephone set and needs to contact with 
the destination portable telephone set immediately 
while it is operating as a transceiver. 

It is therefore an object of the present invention 
to provide a portable telephone set to be used for a 
second generation cordless telephone system in 
which substantially identical remote operations for 
function added to the base station set of a .first 
generation cordless telephone system can be uti- 
lized at home and outside home thus simplifying 
the remote operation of the base station set outside 
home. 

It is another object of the present invention to 
provide a portable telephone set with which the 
user can easily find out if the user enters the 
service area of the radio base station to establish a 



telecommunications channel with the radio base 
station. 

It is still another object of the present invention 
to provide a portable telephone set equipped with a 

s transceiver function with which the destination tele- 
phone set can be called without fail. 

According to an aspect of the present inven- 
tion, there is provided a portable telephone set 
capable of establishing a telecommunications chan- 

10 nel with a public radio base station connected to a 
telecommunications network and a base station 
telephone set, the portable telephone set compris- 
ing: an input means for remotely controlling the 
base station telephone set; a determination means 

75 for determining if the portable telephone set is 
within or out of the service area of the base station 
telephone set; and a control means for transmitting 
a remote control signal corresponding to the opera- 
tion to be carried out by remote control to the base 

20 station telephone set via the public radio base 
station and the telecommunications network to re- 
motely control the base station telephone set by 
the input means if it is determined by the deter- 
mination means that the portable telephone set is 

25 out of the service area of the base station tele^ 
phone set. 

According to another aspect of the invention, 
there is provided a portable telecommunications 
apparatus capable of communicating with a des- 

30 tination communication apparatus through a radio 
telecommunications channel, comprising: a detec- 
tion means for detecting if the portable telecom- 
munication apparatus has entered the service area 
of the destination communication apparatus; and a 

35 sound means for notifying a user by a sound when 
it is detected by the detection means that the 
portable telecommunication apparatus has entered 
the service area of the destination communication 
apparatus. 

40 According to still another aspect of the inven- 

tion, there is provided a portable telephone set 
having a direct communication function of directly 
exchanging radio signals with a destination portable 
telephone set and capable of establishing a tele- 

45 communications channel with a radio base station 
connected to a telecommunications network char- 
acterized in that the portable telephone set calls 
the destination portable set via the radio base 
station and the telecommunications network if the 

50 destination portable telephone set does not re- 
spond when the destination portable telephone set 
is directly called by the direct communication func- 
tion. 

In the present invention, a portable telephone 
55 set can simply conduct a remote control of the 
base station telephone set out of the service area 
of the base station telephone set, notifies the user 
whenever the user has entered the service area of 
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the destination communication apparatus and can 
call the destination telephone set without fail by 
means of the transceiver function with which the 
portable telephone set is provided. 

This invention can be more fully understood 5 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1 is a schematic illustration of a first em- 
bodiment of portable telephone sets according w 
to the present invention incorporated in a sec- 
ond generation cordless telephone system; 
FIG. 2 is a schematic perspective view of a base 
station telephone set to be installed in a sub- 
scriber's home of the second generation cord- 75 
less telephone system shown in FIG. 1 ; 
FIG. 3 is a schematic perspective view of a 
portable telephone set to be used in the cord- 
less telephone system of FIG. 1 ; 
FIG. 4 is a schematic plan view of the key input 20 
section of the portable telephone set of FIG. 3; 
FIG. 5 is a block diagram of the portable tele- 
phone set of FIG. 3; 

FIG. 6 is a schematic illustration of the configu- 
ration of the control and telecommunications 25 
physical slots of a second generation cordless 
telephone system; 

FIG. 7 is a flowchart of the operation for deter- 
mining if the portable telephone set of FIG. 5 is 
located within the service area of the base sta- 30 
tion telephone set, that of the public radio base 
station or out of the public radio base station; 
FIG. 8 is a flowchart of the operation for pro- 
cessing a stand-by process to be carried out in 
step S7 of FIG. 7; 35 
FIG. 9 is a flowchart of an alternative operation 
that can be used for determining if the portable 
telephone set of FIG. 5 is located within the 
service area of the base station telephone set, 
that of the public radio base station or out of the 40 
public radio base station; 

FIG. 10 is a flowchart of the operation for pro- 
cessing a stand-by process to be carried out in 
step S35 of FIG. 9; 

FIG. 11a flowchart of the basic operation of the 45 
portable telephone set of FIG. 5 when the key 
input section of FIG. 4 is used to remotely 
control the base station telephone set; 
FIGS. 12A and 12B are schematic illustrations of 
the configuration of a signal to be transmitted so 
when the portable telephone set of FIG. 5 is 
used to remotely control the base station tele- 
phone set within the service area of the public 
telecommunications network; 

FIG. 13 is a block diagram of a second embodi- 55 
ment of portable telecommunications apparatus 
to be used as a portable telephone set for a 
second generation cordless telecommunications 



system; 

FIG. 14 is a flowchart for the principal operation 
of the portable telephone set of FIG. 13; 
FIG. 15 is a flowchart for the processing opera- 
tion of the controller of FIG. 13 to cause the 
sound means to emit a sound signal and in- 
dicate if the portable telephone set is located 
within or out of the service area of the radio 
base station when the power switch is turned on; 
FIG. 16 is a flowchart for the processing opera- 
tion of the controller of FIG. 13 to cause the 
sound means to emit a sound signal and in- 
dicate if the portable telephone set is located 
within or out of the service area of the radio 
base station when the notification mode switch 
is turned on; 

FIG. 17 is a flowchart for an alternative process- 
ing operation of the controller of FIG. 13 to 
cause the sound means to emit a sound signal 
and indicate if the portable telephone set is 
located within or out of the service area of the 
radio base station when the notification mode 
switch is turned on; 

FIG. 18 is a flowchart for the processing opera- 
tion of the controller of FIG. 13 from the time 
when a synchronized condition is established by 
the controller till a flag of a public service area is 
set up; V"- 
FIG. 19 is a flowchart for the operation of the 
controller of FIG. 13 to process an automatic 
dialing process; 

FIG. 20 is a flowchart for the operation of the 
controller of FIG. 13 to process an automatic 
dialing process involving the use of a calling 
key; 

FIG. 21 is a flowchart for the operation of the 
controller of FIG. 13 to process an automatic 
dialing process involving the operation of a 
photo sensor; 

FIG. 22 is a schematic perspective view of a 
third embodiment of portable telecommunica- 
tions apparatus used in a second generation 
cordless telephone system, said embodiment 
being provided with the function of a portable 
telephone set and a transceiver; 
FIG. 23 is a schematic plan view of the display 
section of the third embodiment of FIG. 22; 
FIG. 24 is a block diagram of the embodiment of 
FIG. 22 when it operates as a portable tele- 
phone set; 

FIG. 25 is a flowchart of the operation of the 
controller of FIG. 24 to execute a periodical 
calling process; 

FIG. 26 is a flowchart of the operation of the 
controller of FIG. 24 to execute a stand-by pro- 
cess and a periodical calling process. 
FIG. 27 is a flowchart of an alternative operation 
of the controller of FIG. 24 to execute a stand- 
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by process and a periodical calling process; and 
FIG. 28 is a flowchart of the operation of the 
controller of FIG. 24 to execute any other calling 
process. 

Embodiments of the present invention will be 
described in greater detail by referring to the ac- 
companying drawings. 

(First Embodiment) 

FIGS. 1 through 12 illustrate a preferred first 
embodiment of portable telephone set according to 
the present invention to be suitably used for a 
second generation cordless telephone system. 

FIG. 1 illustrates a schematic view of a second 
generation cordless telephone . system. First the 
overall configuration of the system, will be de- 
scribed. Referring to FIG. 1, a second generation 
cordless telephone system typically comprises a 
public telephone (telecommunication) network 1 
and a large number of public radio base stations 
installed in public facilities such as public tele- 
phone booth 2 and railway stations 4, and base 
station telephone sets installed in subscribers* 
homes 3. The public radio base stations 2a and 4a 
of public telephone booths 2 and railway stations 4 
and the base station sets 3a of subscribers' homes 
3 are connected to the network 1, Each of the 
public base stations 2a and 4a of public telephone 
booths 2 and railway stations 4 is accessible to a 
number of portable telephone sets 2b, 2c or 4b, 4c 
that are affiliated to it while each of the base station 
telephone sets 3a is accessible only to its portable 
telephone set 3b. Additionally, public radio base 
stations 2a and 4b are accessible to portable tele- 
phone sets 3b, as well as the portable telephone 
sets 2b, 2c, 4b and 4c, when the portable sets 3b 
are out of their respective homes. The public tele- 
phone network 1 may be a PSTN (Public Services 
Telephone Network) or an ISDN (Integrated Ser- 
vices Digital Network). 

FIG. 2 schematically illustrates a base station 
telephone set 3a that can be used for the system 
of FIG. 1. Referring to FIG. 2, the base station set 
3a comprises a telephone receiver (handset) 1 1 , a 
key input section 12 provided with push buttons for 
keying in numbers and signs and mode selection 
keys for operating a voice recorder of an automatic 
answering system 13, an automatic answering sys- 
tem 13 records the callers message when the 
recording mode is selected, a liquid crystal display 
section 14 for displaying the keys being pushed, 
the selected mode of operation of the voice re- 
corder 1 3 or one of the functions of the telephone 
set currently selected by the user, and an antenna 
15 for transmitting and receiving radio signals 
to/from the portable telephone set 3b. 



FIG. 3 is a schematic perspective view of a 
portable telephone set 3b. Referring to FIG. 3, it 
comprises an antenna 21 for radio signal transmis- 
sion and reception with the base station telephone 

5 set 3a or a public radio base station 2a or 4a, a 
liquid crystal display section 22 for displaying the 
keys being pushed or one of the functions of the 
telephone set currently selected by the user, a key 
input section 23 provided as shown in FIG. 4 with 

io push buttons 23a for keying in numbers and sig- 
nals and remote control buttons 23b for remotely 
operating the voice recorder of the base station 
telephone set including replaying, erasing and re- 
cording keys, a loud speaker 24 for reproducing 

75 the received voice, a microphone 25 for picking up 
the user's voice, and a loud speaker 26 for the 
ringer of the set. 

Referring to FIG. 4, the push buttons 23a are 
used to key in the telephone number of the called 

20 party and/or the numerical data necessary to re- 
motely control the base station set 3a, whereas the 
remote control buttons 23b are used to remotely 
control the voice recorder of the base station set 3a 
for recording, reproduction and erasure of speech. 

25 FIG. 5 illustrates a block diagram of the porta- 

ble telephone set of FIG. 3. As shown in FIG. 5, it 
comprises an antenna 21, a liquid crystal display 
(LCD) 22, a key input section 23, a loud speaker 
24, a microphone 25, a loud speaker for ringer 26, 

30 a switch 27, a receiver 28, a transmitter 29, a 
synthesizer 30, a digital modulator/demodulator 
(MODEM) section 31, a TDMA processor 32, a 
speech coder/decoder (CODEC) section 33, an 
voice conversion circuit section 34, a controller 35, 

35 a ROM 36 and a RAM 37. The antenna 21 is used 
for to transmission and reception of signals in a 
predetermined frequency band including call sig- 
nals and speech signals between the portable tele- 
phone set and the base station telephone set 3a 

40 located in the home 3 or a public radio base station 
2a or 4a located in a public telephone booth 2 or a 
railway station 4. Signals received by the antenna 
21 are then forwarded to the receiver 28 via the 
switch 27, whereas signals to be transmitted by the 

45 antenna 21 comes from the transmitter 29 via the 
switch 27. The switch (SW) 27 is controlled by the 
control section 35 for its switching operation to 
alternatively connect the antenna 21 to the receiver 
28 or the transmitter 29. Normally, the antenna 21 

50 is kept connected to the receiver 28 unless it is 
specifically connected to the transmitter 29 for sig- 
nal transmission. 

Upon receiving signals in a reception frequen- 
cy band specified by the synthesizer 30 from the 

55 antenna 21 via the switch 27, the receiver 28 
amplifies them with a given amplification factor and 
sends the amplified signals to the digital MODEM 
section 31. Upon receiving signals from the digital 
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MODEM section 31 for transmission, on the other 
hand, the transmitter 29 transmits them out of the 
antenna 21 via the switch 27 in a transmission 
frequency band specified by the synthesizer 30. 

As a particular oscillation frequency band is 
specified by the controller 35, the synthesizer 30 
sets it up in the receiver 28 and the transmitter 29. 
The digital MODEM section 31 digitally demodu- 
lates digitally modulated signals received by the 
portable telephone set and coming from the re- 
ceiver 28 and also digitally modulates signals for 
transmission coming from the TDMA processor 32 
before sending them to the transmitter 29. The 
TDMA processor 32 exchanges speech signals 
with the digital MODEM section 31 and the speech 
CODEC section 33 for transmission and reception 
and telecommunications control signals with the 
control section 35 so that it may extract actual data 
from the digital data it receives in predetermined 
time slots and convert each set of digital data 
(voice data) generated in the portable telephone set 
into one having a given data format by adding to it 
a header it receives from the controller 35 before 
sending it out to the digital MODEM section 31 in 
predetermined time slots. The speech CODEC sec- 
tion 33 expands digital voice data it receives from 
the TDMA processor 32 that are compressed by a 
technique such as ADPCM and sends them out to 
the voice conversion circuit 34. It also compresses 
digital voice data coming from the voice conversion 
circuit 34 typically by ADPCM and sends them out 
to the TDMA processor 32. The voice conversion 
circuit 34 is equipped with an A/D converter and a 
D/A converter, and converts the digital speech data 
derived from the speech CODEC section 33 into an 
analog speech signal which will then be outputted 
to a speaker 24. The voice conversion circuits 34 
also converts a speech signal inputted from a mi- 
crophone 25 into a digital speech signal which will 
then be outputted to the speech CODEC section 
33. 

The controller 35 comprises a CPU (Central 
Processing Unit), a timer and other components, 
and executes a communication control process 
program of the portable telephone set stored in the 
ROM 36 for executing a communication control 
operating, controlling the operation of each and 
every component of the portable telephone set. It 
also controls the operation of displaying the tele- 
phone number input by the key input section 23 on 
the LCD 22 and the operation of the speaker 26 for 
the ringer of the portable telephone set and ex- 
ecutes a determination process program stored in 
the ROM 36 for determining if the portable tele- 
phone set is located within the service area of a 
radio base station so that the result of the program 
execution may be displayed on the LCD 22. 



As will be described hereinafter, the controller 
35 also control the operation of transmitting the 
telephone number and a remote control signal de- 
pending on the results of the above execution of 
5 the program for determining if the portable tele- 
phone set is located within the service area of a 
radio base station. 

The ROM (Read Only Memory) 36 stores the 
ID number of the portable telephone set, that of the 
10 base station telephone set, the communication con- 
trol process program executed by the controller 35, 
and the determination process program for deter- 
mining if the portable telephone set is located 
within the service area of a radio base station. The 
t5 RAM (Random Access Memory) 37 is used as data 
areas for temporarily storing various data when the 
controller 35 executes the communication control 
process and the determination process used for 
determining if the portable telephone set is located 
20 within the service area of a radio base station. The 
RAM 37 also has memory areas for temporarily 
storing the telephone number of the base station 
telephone set, a # signal, the ID number for cancel- 
ing the recording mode of the base station tele- 
25 phone set, a time to be set in the timer, information 
to be notified, and data necessary for remote con- 
trol operation, and setting a timer flag, a flag of a 
private reception area, a flag of a public service 
area and a flag of out-of public service area. The 
30 LCD 22 displays various data provided by the 
controller 35 as well as the result of the determina- 
tion process of determining if the portable tele- 
phone set is in or out of the service area of the 
base station telephone set or the public radio base 
35 station. The ringer 26 is driven by a ringer signal 
which is output by means of the communication 
process executes by the controller 35 to generate a 
ringer sound whenever the portable telephone set 
is called. 

40 Operations of the first embodiment having the 

above described configuration will be described 
below. 

First, slots (channels) to be used by the porta- 
ble telephone set to communicate with the private 

45 radio base station (base station telephone set 3a) 
and the public radio base station will be described 
with reference to FIG. 6. 

Referring to FIG. 6, two different types of slots 
are used for radio communication by the portable 

so telephone set. One is the control physical slot 
(control channel) and the other is communication 
physical slot (communication channel). The control 
channel is divided into a private (home) control 
channel and a public control channel. Note that a 

55 portable telephone set can establish communica- 
tion channels with a public radio base station and 
with the private radio base station, and respective 
base radio stations have predetermined respective 
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service areas for establishing communication chan- 
nels therein. That is, if the portable telephone set is 
out of the service area of the public radio base 
station (if it can no longer receive control signals 
from the public radio base station through the 
established public control channel), a message 
"OUT-OF PUBLIC SERVICE AREA" is displayed 
on the LCD 22 to inform the user that he or she 
cannot call or be called via the public radio base 
station. On the other hand, if it enters the service 
area of the public radio base station, a message 
"PUBLIC SERVICE AREA" is displayed on the 
LCD 22 to inform the user that he, or she now can 
call or be called via the public radio base station. . 

If the portable telephone set enters the service 
area of the private radio base station (if it can now 
receive control signals from the private radio base 
station through the established private control 
channel), message "PRIVATE RECEPTION AREA" 
is displayed on the LCD 22 to inform the user that 
he or she can exchange information through the 
private radio base station. 

Now the process of determining if the portable 
telephone set is located within the service area of 
the base station telephone set (in the home), that of 
the public radio base station (except for that of the 
base station telephone set) and the out-of service 
area of the public radio base station will be de- 
scribed by referring to the flow chart of FIG. 7. 

Referring to FIG. 7, a first private control chan- 
nel is made ready for signal reception (step S1) 
and then it is determined if the ID number of the 
base station telephone set being transmitted by 
radio from the base station set can be detected 
through the control channel (step S2). If the ID 
number of the base station set is not detected 
through the currently activated control channel and 
if all the private control channels have not been 
completely scanned (step S3), the reception fre- 
quency of another private control channel is set in 
order to make the another private control channel 
ready for signal reception (step S4). The process 
returns to step S2 to once again find out if the ID 
number of the base station set is detected through 
the currently activated control channel. " V 

If, on the other hand, the ID number of the 
base station set is detected in step S2, a flag of 
private reception area is set up (step S5) and a 
private reception area message is displayed on the 
LCD 22 (step S6) so that the process moves to a 
stand-by status and monitors any out-of synchro- 
nism (step S7). If an out-of synchronism is found, 
the process goes back to step S1 . 

Meanwhile, if the ID number of the base station 
set has not been detected even when the operation 
of scanning all the private control channels is over 
in step S3, the controller 35 sets up a first public 
control channel (step S8) and determines if a syn- 
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chronism is established or not (step S9). If yes, a 
flag of public service area is set up (step S10) and 
a public service area message is displayed on the 
LCD 22 (step S11). The process moves to a stand- 

5 by status and monitors any out-of synchronism 
(step S7); If an out-of synchronism is found, the 
process 35 goes back to step S1 . 

If, on the other hand, no synchronism is estab- 
lished in step S9, it is determined if all the recep- 

io tion frequencies have been scanned for the public 
control channel (step S12). If not, reception fre- 
quencies are set up at another control channel and 
the process returns to the process of determining if 
a synchronism is established or not (step S1 3). If 

is all the reception frequencies have been scanned 
for the public control channel, an out-of public 
service area message is displayed on the LCD 22 
(step S14) and the timer is started (step S 15) 
before the process returns to a stand-by status 

20 (step S7). 

Now, the operation of the controller 35 in a 
stand-by status in step S7 will be described by 
referring to the flowchart of FIG. 8. 

After completing the display of an out-of public , 

25 service area message in step S11 and a private 
reception area message in step S6 and the start of 
the timer in step S1 5, the process moves to a 
stand-by status. First it is determined; if the key 
input section 23 is operated by the user (step Q1) 

30 and, if it is not operated, it is determined if a timer 
flag which is set up by the timer start operation in 
step S15 is set or not (step Q2). If the timer flag is 
set, it is determined if a time up exists or not (step 
Q3). If the time up exists, the process returns to 

35 the above described process of setting up the 
reception at the first private control channel in step 
S1 . If the time up does not exist, the processes in 
steps Q1 to Q3 are repeatedly executed until the 
time is up or the key operation is executed. 

40 If, on the other hand, it is determined in step 

Q2 that no timer flag is set up for a public service 
area or private reception area, it is determined if it 
is the timing signal for intermittent reception (step 
Q4). If it is determined that it is not the timing 

45 signal for intermittent reception, the process returns 
to step Q1. Steps Q1, Q2 and Q4 are repeatedly 
executed until the key input section 23 is operated 
by the user or the timing signal comes for intermit- 
tent reception. 

so If the key input section 23 is operated by the 

user in step Q1, it is determined if the operated 
key is the calling key or not (step Q5). If yes, a 
calling process is carried out and then the process 
returns to step Q1 (step Q6). If the operated key is 

55 not the calling key but some other key, a process 
designates by the depressed key is carried out and 
the process returns to step Q1 (step Q7). 
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If, on the other hand, it is determined in step 
Q4 that it is now the reception timing, the reception 
process is carries out (step Q8) and then it is 
determined if an out-of synchronism exists or not 
(step Q9). If it is determined that an out-of synchro- 
nism exists, the process returns to step S1 for 
setting up a reception at a first private control 
channel. If, on the other hand, it is determined that 
no out-of synchronism exists, it is determined if 
notice information (those concerning the reception 
timing etc.) are received or not (step Q10). If notice 
information are received, they are stored (step 
Q11) and the process returns to step Q1. If no 
notice information are received, it is determined if 
own calling information is received or not (step 
Q12). If own calling information is received, a call 
incoming process is carried out (step Q13) and the 
process goes back to step Q1. If no own calling 
information is received, the process directly goes 
back to step Q1. 

Now. the calling process to be carried out in 
step Q6 will be described below in detail. When the 
calling key of the key input section 23 of the 
portable telephone set is operated, a communica- 
tion channel assignment request signal is transmit- 
ted to the related radio base station by way of the 
control channel. When a channel is assigned to it 
by the radio base station, a call request signal is 
transmitted through the assigned communication 
channel. Thereafter, as the push button keys are 
operated, the data representing the operated keys 
are sent to the radio base station. Then, a commu- 
nication line is established by the above calling 
process between the calling portable telephone set 
and the called telephone set so that the calling 
party may communicate with the called party 
through the microphone 25 and the speaker 24. 

The call incoming process to be carried out in 
step Q13 for receiving a call will be described 
below in detail. If the portable telephone set is 
called by means of own calling information trans- 
mitted as the radio signal from the related radio 
base station, that is, if the received ID number 
agrees with the ID number stored in advance in the 
ROM 36, the speaker 26 for ringer emits a ringing 
sound to inform the called party of the incoming 
call. If the called party then operates the commu- 
nication key in response to the incoming call, a 
communication channel assignment request signal 
is transmitted to the radio base station. As a com- 
munication channel is assigned by the radio base 
station, an acknowbedge signal is transmitted to 
the radio base station via the assigned communica- 
tion channel. When the above described call in- 
coming process is over, a communication line is 
secured between the calling telephone set and the 
called portable telephone set so that the called 
party may speak with the calling party through the 
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microphone 25 and the speaker 24. 

Now, the another process of determining if the 
portable telephone set is within the private recep- 
tion area of the base station telephone set or within 
s or out-of the service area of the public radio base 
station will be described by referring to the flow 
chart of FIG. 9. 

Referring to FIG. 9, first the reception fre- 
quency at the first private control channel is set up 
io (step S21). It is determined if the ID number of the 
base station telephone set transmitted from the 
latter by radio is detected in the private control 
channel or not (step S22). Unless the ID number of 
the base station telephone set is detected in the 
75 control channel which is currently used and unless 
the operation of scanning all the private control 
channels is completed (step S23), the reception 
frequency is set up at another private control chan- 
nel (step S24). The process returns to the process 
20 in step S22 to determine if the ID number of the 
base station telephone set is detected in the pri- 
vate control channel or not. 

If, on the other hand, the ID number of the 
base station telephone set is detected in step S22, 
25 the name of the control channel is stored in the 
RAM 37 (step S25). After a flag of private reception 
area is set (step S26) or after the operation of 
scanning all the private control channels is over in 
step S23, the reception frequency is set up at the 
30 first public control channel (step S27). Subsequent- 
ly, it is determined if a synchronism is established 
for the first public control channel or not (step 
S28). If yes, the name of the control channel where 
synchronism is established is stored in the RAM 37 
35 (step S29) and a flag of a public service area is set 
up (step S30). 

If, on the other hand, no synchronism is estab- 
lished in step S28, or a flag of public service area 
is set up in step S30, it is determined if the 
40 operation of scanning all the public control chan- 
nels is completed or not (step S31). If no, the 
reception frequency is set up at another public 
control channel and the process then returns to the 
determination process in step S28 to determine if a 
45 synchronism is established or not (step S32). If the 
operation of scanning all the public control chan- 
nels is completed, it is checked if a flag of private 
reception area is set up or not (step S33). If yes, 
the reception frequency is set up at the private 
50 control channel which is stored in step S25 and a 
private reception area message is displayed on the 
LCD 22 (step S34). 

Next, the process proceeds to stand-by status 
(step S35) and, when out-of synchronism is de- 
55 tected, the process returns to step S21. On the 
other hand, unless the flag of private reception area 
is set in step S33, it is checked whether the flag of 
the public service area is set up or not (step S36). 
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If so, the reception frequency is set up at the 
public control channel which is stored in step S29 
and a public service area message is displayed on 
the LCD 22 (step S39). If the flag of the public 
service area is not set, the LCD 22 displays an out- 
of public service area (step S37) and the timer is 
started (step S38). After the process moves into a 
stand-by status and waits for the time period set in 
the timer (step S35), the process returns to step 
S21. 

Referring to the flowchart of FIG. 10, a stand- 
by process status in step S35 will be described. 
The steps of FIG. 10 that are same as those of the 
corresponding steps of FIG. 8 are respectively in- 
dicated by the same symbols and will not be 
described here any further. 

If an out-of synchronism is detected in step 
Q9, all the channels are searched again to 
reestablish a synchronism (step Q14) since the 
names of those channels available for signal recep- 
tion are stored in the RAM 37 before the out-of 
synchronism starts. Then, it is determined if a 
synchronism is established in any of the channels 
which are stored in the RAM 37 (step Q15) and, if 
yes, the process returns to step Q1 . 

If the resynchronized channel is shifted from 
the one in the private reception area to the one in 
the public service area or vice versa, the flag and 
the message on the display will be appropriately 
changed correspondingly. 

If, on the other hand, a synchronism is not 
reestablished, the process goes back to step S21 
in FIG. 9 to set the reception at the first private 
control channel.. 

It should be noted that the controller 35, the 
ROM 36 and the RAM 37 need to be modified by, 
for example, adding a storage area for storing 
channel information to the RAM 37 in order to 
make the configuration of FIG. 5 adapted to the 
above operation of going back to step 21 . 

Referring to the flowchart of FIG. 11. the pro- 
cess executed by the portable telephone set when 
any of the remote control buttons 23b in FIG. 4 is 
depressed will be described. 

Referring to FIG. 11, if any of the remote 
control buttons 23b is depressed by the user (step 
P1), it is determined where the portable telephone 
set is located as the result of the above described 
process of determining if the portable telephone 
set is within the private reception area or within or 
out-of the public service area (step P2, P5). If a 
private reception area message is displayed on the 
LCD 22, a radio line is connected between the 
portable telephone set and the base station tele- 
phone set (step P3) and a remote control signal 
corresponding to the depressed remote control but- 
ton is transmitted to the base station telephone set 
to terminate the process (step P4). 



If, on the other hand, a public service area 
message is displayed on the LCD 22 as a result of 
the determination process, the public radio line is 
connected to the portable telephone set (step P6) 

5 and the telephone number of the base station tele- 
phone set stored in the RAM 37 is transmitted 
(step P7). Once the portable telephone set is con- 
nected to the public radio base station by way of a 
radio line (step P8), # signal stored in the RAM 37 

10 is transmitted to suspend the transmission of an 
acknowledge message by the base station tele- 
phone set. Then, the ID number for canceling the 
recording mode of the base station telephone set 
3a stored in the RAM 37 is transmitted (step P9) 

75 and a signal corresponding to the depressed re- 
mote control button is transmitted to the base sta- 
tion telephone set to terminate the process (step 
P4). 

If it is determined in step P5 that the portable 
20 telephone set is located out of the public service 
area, the process in FIG. 1 1 is immediately termi- 
nated. 

FIG. 12A shows the message to be transmitted 
from the portable telephone set of the first embodi- 

25 ment when any of the remote control buttons 23b 
of the key input section 23 is depressed by the 
user and a public service area message is dis- 
played on the LCD 22, whereas FIG. 12B shows 
the message to be transmitted from the portable 

30 telephone set of the first embodiment while a pri- 
vate reception area message is displayed on the 
LCD 22. 

When any of the remote control buttons 23b of 
the portable telephone set of the first embodiment 

35 is depressed, the telephone number, the # signal, 
the ID number and the control information (remote 
control signal) stored in the RAM 37, as shown in 
FIG. 12A, are sequentially transmitted in the public 
service area, whereas only the control information 

40 shown in FIG. 12B is transmitted in the private 
reception area. 

Therefore, when the user of the portable tele- 
phone set controls remotely the base station tele- 
phone set in the public service area, the user can 

45 automatically transmit the telephone number, the # 
signal, and the ID number, which are required to 
control remotely the base station set in the public 
service area, by conducting the same operation of 
the remote control buttons 23b as those conducted 

so in the private reception area. As a result, the same 
procedures of the remote control operation can be 
used in both the private reception area and the 
public service area and thus the procedures of the 
remote control operation of the portable telephone 

55 set can be simplified and the remote operation can 
be improved. 

While the process of determining if the porta- 
ble telephone set 3b is within the private reception 
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service area or within or out-of the public service 
area is carried out before any of the remote control 
buttons is depressed in the above first embodi- 
ment, the process may alternatively be carried out 
after any of the remote control buttons is de- 5 
pressed. 

While separate remote control buttons 23b are 
provided in the key input section 23 of the portable 
telephone set of FIG. 4, some of the numbered 
push buttons may alternatively be used for re- io 
motely controlling the base station telephone set. If 
such is the case, the extension mode selection 
button may be depressed to select the extension 
mode and thereafter the # button may be used as 
a switch for selecting any of the remote control 75 
buttons and, a specific one of the remote control 
buttons may be depressed after the # button to 
remotely control the operation of the base station 
telephone set. 

In short, with the portable telephone set of the 20 
above described first embodiment, the base station 
telephone set can be remotely controlled only by 
transmitting from the portable telephone set a sig- 
nal for selecting a specific operation of the base 
station telephone set that varies depending on 25 
whether the portable telephone set is in a private 
reception area or in a public service area. 

The above operation of remotely controlling the 
base station telephone set may alternatively be so 
modified that, if the portable telephone set is within 30 
the public service area, the network mode selection 
button may be depressed before the extension 
mode selection button in order to use different 
procedures for remotely controlling the base station 
telephone set in a public service area and in a 35 
private reception area. If such is the case, the only 
difference between the two procedures lies in 
which of the extension mode selection button and 
the network mode selection button is depressed 
first and the operation of remotely controlling the 40 
base station telephone set remains as simple as 
ever. 

(Second Embodiment) 

45 

FIGS. 13 through 21 illustrate a second em- 
bodiment of portable telephone set according to 
the present invention that can suitably be used for 
a second generation cordless telephone system. 

FIG. 13 is a schematic block diagram of the 50 
embodiment similar to the one shown in FIG. 4. 
Those components that are same as the corre- 
sponding ones of the embodiment of FIG. 4 are 
respectively denoted by the same reference nu- 
merals and their descriptions are omitted here. 55 
Referring to FIG. 13, portable telephone set of the 
second embodiment comprises an antenna 21, an 
LCD 22, a key input section 42, a speaker 24, a 



microphone 25, a speaker 26 for ringer, a switch 
27, a receiver 28, a transmitter 29, a synthesizer 
30, a digital MODEM section 31 , a TDMA proces- 
sor 32, a speech CODEC section 33, a voice 
conversion circuit section 34, a ROM 36. a RAM 
41 , a vibrator 36, a current generator 39, a control- 
ler 40 and a photo sensor 43. The controller 40 
comprises a CPU (Central Processing Unit), a timer 
and other components and executes a program 
stored in the ROM 36 for controlling the operation 
of each and every component of the portable tele- 
phone set and processing data. It also controls the 
operation of displaying the telephone number input 
by the key input section 23 on the LCD 22 and the 
operation of the speaker 26 for the ringer of the 
telephone set and executes a program stored in 
the ROM 36 for determining if the portable tele- 
phone set is located within the service area of a 
radio base station so that the result of the program 
execution may be notified by causing the speaker 
26 for ringer to sound. The means for notifying the 
result of the determining operation may be 
switched from the speaker 26 for ringer to the 
vibrator 38 or the current generator 39 by operating 
a switch of the key input section 23. The RAM 41 
has memory areas for temporarily storing a time to 
be set in the timer, notice information, telephone 
number, and setting a timer flag, a flag of a private 
reception area, a flag of a public network service 
area and a flag of an out-of public service area. 
The key input section 42 comprises numerical 
keys, the switch for switching the notifying means 
as described above, a notification mode switch, 
which will be described hereinafter. The photo sen- 
sor 43 is provided to carry out an automatic dialing 
function whenever it detects light, which will be 
described hereinafter. 

Now, the basic operation of the second em- 
bodiment of portable telephone set will be de- 
scribed by referring to the flowchart of FIG. 14. 

As shown in FIG. 14, the service area notice 
function of the second embodiment is activated 
(step P1 1 ) when the power switch or the notifica- 
tion mode switch in the key input section 42 is 
depressed by the user. Thereafter, if the user 
moves with the portable telephone set (step P12) 
and goes the out-of service area of the public or 
private radio base station (step P13), the portable 
telephone set sounds to notify the user that it is 
ready for calling and being called (step P14). 

Then, if the power switch of the portable tele- 
phone set is tuned on under this condition, the 
control section 40 determines if it is in a public 
service area or in a private reception area and 
notifies the user of the result of the determining 
operation with a sound. The operation of the control 
section 40 for determining if the portable telephone 
set is in a public service area or in a private 
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reception area and notifying the user of the result 
of the determining operation with a sound will be 
described by referring to the flowchart of FIG. 15. 

In FIG. 15, as the power switch of the portable 
telephone set is turned on (step R1), the syn- 
thesizer 30 is set up at a frequency that cor- 
responds to the frequency of the first private con- 
trol channel and a reception process is started 
(step R2). It determines if the ID number of the 
base station telephone set is detected in that chan- 
nel or not (step R3). If the ID number of the base 
station set is not detected, it is checked if the 
operation of scanning the frequencies of all the 
private control channels is completed or not (step 
R4). If it is found that the operation is not com- 
pleted, the frequency band of a private control 
channel that has not been scanned is set up (step 
R5) and the process returns to the operation of 
determining if the ID number of the base station set 
is detected or not in that channel. 

On the other hand, . if it is found in step R4 that 
the operation of scanning the frequencies of all the 
private control channels is completed and the ID 
number of the base station set is not detected, the 
synthesizer 30 is set at a frequency that cor- 
responds to the frequency of the first public control 
channel and a reception process is started (step 
R6). It is determined if a synchronism is estab- 
lished in the first control channel for signal recep- 
tion or not (step R7). If yes, a flag of public service 
area is set up (step R8) and a public service area 
message is displayed on the LCD 22, while caus- 
ing the speaker 26 for ringer to notify the user of 
the fact that the portable telephone set within the 
public service area with sound (step R9). After 
notifying the user of the fact with sound for a given 
period of time, the sound and the process is com- 
pleted (step R10). 

If. on the other hand, a synchronism is not 
established at the first control channel in step R7, it 
is determined if the operation of scanning the fre- 
quencies of all the public control channels is com- 
pleted in step R1 1 . If not, the frequency is set at 
another public control channel, the process returns 
to step R7 to determine if a synchronism state is 
established or not (step R12). If it is determined 
that the operation of scanning the frequencies of all 
the public control channels is completed, an out-of 
public service area message is on the LCD (step 
R13) and the timer is started (step R14). The 
process waits until the time period set in the timer 
passes (step R15) and then returns to step R2, 
where the synthesizer 30 is set at a frequency 
corresponding to that of the first private control 
channel. 

If the ID number of the base station telephone 
set is detected in step R3, a flag of private recep- 
tion area is set up (step R16) and a private recep- 



tion area message is displayed while causing the 
speaker 26 for ringer to emit a ringing sound to 
notify the user of the fact that he or she is in the 
private reception area (step R17). Then the speaker 
5 26 is caused to stop sounding after a given period 
of time and the entire process is terminated (step 
R10). 

When the notification mode switch arranged in 
the key input section 42 is turned on while the 

io power switch is on, a sounding operation depend- 
ing on the result of the process carried out by the 
control section 40 to determine if the portable 
telephone service set is in or out of the service 
area will be described with reference to the 

75 flowchart of FIG. 16. Note that the control section 
40 carries out an operation of determining if the 
telephone set is in or out of the service area as 
illustrated in FIG. 7 or 9. 

Referring to FIG. 16, if the notification mode 

20 switch arranged in the key input section 42 is 
depressed by the user, the portable telephone set 
moves into the notification mode (step R21). It is 
checked if a flag of a private reception area or a 
flag of a public service area is set up (step R22). If 

25 yes, it is checked if the notification mode is set or 
not (step R23). If yes, the speaker 26 for ringer is 
caused to sound to notify the user that he or she is 
in the private reception area or public service area 
and resets the notification mode (step R24) before 

30 the process returns to the normal mode (reception 
stand by mode) (step R25). If not, the process 
directly returns to the normal mode (step R25). 

Thereafter, it is determined if an out-of syn- 
chronism exists or not (step R26). If yes, the syn- 

35 thesizer 30 is set at a frequency corresponding to 
the reception frequency of the first private control 
channel and a reception process is started (step 
R27) in order to determine if the ID number of the 
base station telephone set is detected or not (step 

40 R28). If it is determined that the ID number of the 
base station telephone set is not detected, it is 
checked if the operation of scanning the frequen- 
cies of ail the private control channels is completed 
(step R29). If not, the frequency is set at another 

45 private control channel (step R30) and the process 
returns to step R28 to detect the ID number of the 
base station set. 

If, on the other hand, it is determined in step 
R29 that the operation of scanning the frequencies 

so of all the private control channels is completed and 
the ID number of the base station set is not de- 
tected, the synthesizer 30 is set at a frequency 
corresponding to the reception frequency of the 
first public control channel and receiving incoming 

55 signals is started (step R31). It is determined if a 
synchronism is established at the first control chan- 
nel (step R32). If yes, a flag of a public service 
area (step R33) is set up and a public service area 
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message is displayed on the LCD (step R34) be- 
fore the process returns to step R23 for the pro- 
cess of determining if the notification mode is set 
or not 

If. to the contrary, it is found that a synchro- s 
nized state is not established in the first control 
channel in step R32, it is determined in step R35 if 
the operation of scanning the frequencies of all the 
public control channels is completed and, if not, 
the reception frequency is set at another control io 
channel and the process returns to step R32 to 
determine if a synchronism is established or not 
(step R36). If it is found that the operation of 
scanning the frequencies of all the public control 
channels is completed, an out-of public service 75 
area message is displayed on the LCD 22 (step 
R37) and, at the same time, the timer is started 
(step R38). The process waits until the time period 
set in the timer passes (step R39) and then returns 
to step R27, where the synthesizer 30 is set at a 20 
frequency corresponding to that of the first private 
control channel! 

If the reception of the ID number of the base 
station set is detected in step R28, a flag of a 
private reception area is set up (step R40) and a 25 
private reception area message is displayed on the 
LCD 22 (step R41) before the process returns to 
step R23, where it is checked if the notification 
mode is set or not 

The process for causing the speaker 26 for 30 
ringer to sound whenever the portable telephone 
set moves from out of the public service area into 
the public service area if the notification mode 
switch in the key input section 42 is on, will be 
described below by referring to the flowchart of 35 
FIG. 17. 

Referring to FIG. 17, when the notification 
mode switch in the key input section 42 is turned 
on by the user, the notification mode is set in the 
portable telephone set (step R51) and it is checked 40 
if a flag of a public service area is set up (step 
R52). If yes, the speaker 26 for ringer is caused to 
emit a notification sound (step R53). The process 
then returns to the normal mode (reception stand- 
by mode) for signal to check if an out-of synchro- 45 
nism exists or not (steps R54 and R55). If an out-of 
synchronism is detected, the synthesizer 30 is set 
at a frequency that corresponds to the frequency of 
the first public control channel to start receiving 
signals (step R56). It is determined if a synchro- 50 
nism for reception at the first control channel is 
established (step R57). If yes, the process returns 
to the normal mode in step 54 (reception stand-by 
mode) but, if not, it is determined in step R58 if the 
operation of scanning the frequencies of all the 55 
public control channels is completed or not If the 
scanning is not completed the reception frequency 
is set at another control channel. The process 



returns to the operation of step R57 to determine if 
a synchronism is established or not (step R59). If, 
on the other hand, the scanning is completed an 
out-of public service area message is displayed on 
the LCD 22 (step R60) and the timer is started 
(step R61). The process waits until the time period 
set in the timer elapses (step R62). Then the 
synthesizer 30 is set at a frequency corresponding 
to the reception frequency at the first public control 
channel to start the operation of signal reception 
(step R63). 

Subsequently, it is determined if a synchro- 
nism for reception is established at the first control 
channel or not (step R64). If yes; a flag of a public 
service area is set up (step R65) and the speaker 
26 for ringer is caused to sound. If. on the other 
hand, it is found that a synchronism is not estab- 
lished at the first control channel, it is determined 
in step R66 if the operation of scanning the fre- 
quencies of all the public control channels is com- 
pleted. If not, the reception frequency is set at 
another control channel before the process returns 
to the determination process in step R64, where it 
is determined if a synchronism is established at 
another control channel or not (step R67). If the 
operation of scanning the frequencies of all the 
public control channels is over, an out-of public 
service area message is displayed on the LCD 22 
(step R60) and the timer is started (step R61). The 
process waits until the time period set in the timer 
passes (step R62) and then returns to step R63, 
where the synthesizer 30 is set at a frequency 
corresponding to the reception frequency at the 
first public control channel. 

FIG. 18 illustrates a flowchart of the processes 
carried out from the time when an synchronized 
state is established until the time when a public 
flag is set up if the output level of the public radio 
base station is higher than that of the portable 
telephone set (e.g., if the public radio base station 
transmits various data). 

Referring to FIG. 18, if it is found by scanning 
the reception frequency of public control channel 
that a synchronism is established at the public 
control channel, a signal is transmitted to the public 
radio base station to check if the portable tele- 
phone set is located within the service area of the 
public radio base station (step R71) and it is 
checked if there is any acknowledge signal from 
the public radio base station (step R72). If no 
acknowledge signal is found, the reception fre- 
quency is set at another control channel to check if 
a synchronism is established there. If an acknowl- 
edge signal is found, a flag of a public service area 
is set up. 

Thus, whenever the above described portable 
telephone set of the second embodiment moves 
from out of the service area of the public or private 
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radio base station into it, the speaker 26 for ringer 
is caused to sound and notify the user of the 
current situation so that the user may realize that 
he or she is now in the service area of the public or 
private radio base station without looking into the 5 
LCD 22. 

Then, three different procedures for calling a 
subscriber from the portable telephone set that 
may be used when the latter moves from out of the 
public service area into it will be described. Note 10 
that the user can select any of these procedures 
by using a selection switch. 

An automatic dialing process as a first proce- 
dure for calling a subscriber will be described by 
referring to the flowchart of FIG. 19. 75 

Referring to FIG. 19, it is assumed that the 
telephone number of the destination telephone set 
is registered previously in the portable telephone 
set. When the number is selected by operating the 
key input section 42 (step R81), the notification 20 
mode is automatically selected (step R82). When 
the user moves from out of the service area of the 
public radio base station into it, the speaker 26 for 
ringer is caused to sound and notify the user of the 
fact that he or she is now in the service area of the 25 
public base station and the portable telephone set 
calls the destination telephone set by automatically 
dialing the registered and selected telephone num- 
ber. Thus the process is terminate (step R83). 

An automatic dialing process using a calling 30 
key as a second procedure for calling a subscriber 
will be described with reference to the flowchart of 
FIG. 20. 

Referring to FIG. 20, it is also assumed that the 
telephone number of the destination telephone set 55 
is registered in advance in the portable telephone 
set. When that number is selected by operating the 
key input section 42 (step R91), the notification 
mode is automatically selected (step R92). the 
speaker 26 for ringer is caused to sound and notify 40 
the user of the fact that he or she is now in the 
service area of the public base station (step R93). 
When calling key is operated, the portable tele- 
phone set calls the subscriber by automatically 
dialing the registered and selected telephone num- 45 
ber and thereafter the process is terminated (step 
R94). 

An automatic dialling process using a photo 
sensor 43 arranged on the portable telephone set 
as a third procedure for calling a subscriber will be so 
described below by referring to the flowchart of 
FIG. 21. 

In FIG. 21, it is also assumed that the tele- 
phone number of the destination telephone set is 
registered in the portable telephone set. When the 55 
number is selected by operating the key input 
section 42 (step R101), the notification mode is 
automatically selected (step R102). When the user 



enters the service area of the public radio base 
station, the speaker 26 for ringer is caused to 
sound and notify the user of the fact that he or she 
is now in the service area of the public base station 
(step R103). 

Then, the timer is set (step R104). It is there- 
after checked if the photo sensor 43 is made active 
when, for instance, the portable telephone set is 
taken out of the user*s pocket, the user's bag or 
the like (step R105). If the photo sensor 43 is 
activated, the subscriber of the registered and se- 
lected telephone number is automatically called to 
thus to terminate the process (step R106). If the 
photo sensor 43 is not activated, the operation of 
checking if the photo sensor is activated or not is 
repeated until the time period set in the timer is 
over (step R107). When the time is over, the pro- 
cess returns the portable telephone set to the nor- 
mal mode (reception stand by mode) and terminate 
in the process (step R1 08). 

Thus, the control section 40 operates both the 
speaker 26 for ringer and the automatic calling 
function of the portable telephone set at the same 
time whenever the user moves from out of the 
service area of the related radio base station into it 
in order to fully exploit that function and make the 
user feel a sense of being well served. 

While the above embodiment notifies the user 
with sound of the result of the process of checking 
if he or is in or out of the service area of the 
related radio base station, the means of notification 
is not limited to sound, and, for instance, vibration 
or an electric current may alternatively be used. 

(Third Embodiment) 

FIGS. 22 through 28 illustrate a third embodi- 
ment of portable telephone set according to the 
present invention that can be suitably used for a 
second generation cordless telephone system 
which is provided with a transceiver function. 

FIG. 22 is a schematic perspective view of the 
portable telephone set 53. Referring to FIG. 22, the 
portable telephone set 53 comprises a speaker 54, 
an LCD 55, a call switch 44, an extension switch 
45, an end of call switch 46, a transceiver switch 
47, a power switch 48, a number of numerical keys 
49 and a microphone 50. The speaker 54 is used 
to make the calling tone or the voice of the speaker 
at the other end of the radio communication line 
audible. As shown in FIG. 23, the LCD 55 has a 
display area 55a for showing the telephone number 
of the called party selected by means of the nu- 
merical keys 49 and other messages, an out-of 
service area message display area 55b, an public 
service area message display area 55c, an private 
reception area message display area 55d and a 
transceiver mode display area 55e. The call switch 
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44 has to be depressed for calling. The extension 
switch 45 needs to be depressed to connect the 
portable telephone set at home to the base station 
telephone set or some other portable telephone set 
affiliated to the base station set. The end of call 5 
switch 46 has to be depressed whenever a call is 
ended. The transceiver switch 47 is depressed to 
use a transceiver function for setting up a radio 
communication line with another portable telephone 
set without using a radio base station. The power io 
switch 48 is used for power on/off operation on the 
portable telephone set. The numerical keys 49 are 
used to input telephone numbers of the destination 
telephone set etc. The microphone 50 is used to 
input voices used for telephone communication. 75 

FIG. 24 is a block diagram of the portable 
telephone set 53 of FIG. 22. Those components 
that are same as the corresponding ones of the 
embodiments of FIGS. 5 or 13 are respectively 
denoted by the same reference numerals and their 20 
descriptions are omitted here. Referring to FIG. 24. 
the portable telephone set 53 comprises an an- 
tenna 21, a switch 27, a receiver 28, a transmitter 
29. a synthesizer 30, a digital MODEM section 31 , 
a TDMA processor 32, a speech CODEC section 25 
33. a voice conversion circuit 34, a speaker 54, a 
microphone 50, a controller 51 , a key input section 
52, a ROM 56, a RAM 57 and an LCD 55. The 
controller 51 executes the telecommunications con- 
trol program stored in the ROM 56 for controlling 30 
the operation of the components of the portable 
telephone set and causes the LCD 55 to display 
the telephone number selected by means of the 
key input section 52. It also causes the speaker 54 
to sound whenever there is a call and notify the 35 
user of the call. It also executes the periodical 
calling program stored in the controller 51 for set- 
ting up a radio line between the destination porta- 
ble telephone set in the transceiver mode and 
causes the speaker 54 to sound whenever the ao 
portable telephone set and that of the destination 
portable telephone set is connected via a radio 
communication line and notify the user of the fact. 
As shown in FIG. 22, the key input section 52 
comprises a call switch 44, an extension switch 45, 45 
an end of call switch 46, a transceiver switch 47, a 
power switch 48 and numerical keys 49 and notify 
the controller 51 of the status of each key. The key 
input section 52 may additionally comprise a no- 
tification mode switch (not shown), with which the 50 
notification sound periodically produced by the 
control section 51 may be omitted. 

Now the operation of the third embodiment will 
be described. 

First, the operation of periodical calling process 55 
executed by the controller 51 in the transceiver 
mode will be described by referring to the 
flowchart of FIG. 25. 



Referring to FIG. 25, after the transceiver mode 
(transceiver reception ready mode) is selected by 
means of the transceiver switch 47, the ID number 
(the child set number) of the destination portable 
telephone set is selected by the user with the 
numerical keys 49 (step T1). When the call switch 
44 is depressed (step T2), the transmitter 29 starts 
an operation of periodical calling, where it sends 
out a signal to the portable telephone set of the 
called party (step T3). Then, it is determined if the 
portable telephone set of the calling party and that 
of the called party is connected by a radio line 
(step T4). If not. the timer is started (step T5). It is 
checked if there is a call within the time period set 
in the timer (steps T6, T7). When the time period is 
over, the calling process and the determination 
process in steps T3 and T4 are repeated to send 
out a signal and determines if the portable tele- 
phone set of the calling party and that of the called 
party is connected by a radio line. If there is a call 
within the time period set in the timer, the transmit- 
ter 29 is caused to transmit an acknowledge signal 
(step T8) and the communication between the two 
parties is executed and then the process is com- 
pleted (step T1 0). 

If, on the other hand, the portable telephone 
set of the calling party and that of the called" party 
are connected by a radio line in step T4, the 
speaker 54 is caused to sound and notifies the 
user of the fact (step T9). The process is termi- 
nated when the communication between the two 
parties is over (step T10). 

With the above described operation of periodi- 
cal calling in the transceiver mode, the user is not 
required to repeat the operation of checking if the 
portable telephone set of the destination is located 
within the service area of his or her portable tele- 
phone set, the transceiver function of the portable 
telephone set is fully exploited and the user is 
made to feel a sense of being well served. 

Now, the stand-by process and the periodical 
calling process executed by the controller 51 in the 
transceiver mode will be described by referring to 
the flowcharts of FIGS. 26 and 27. Note that, while 
the portable telephone set is ready for receiving 
signals during the operation of periodical calling 
process illustrated in FIG. 25 if the transmitter 29 is 
not actually transmitting a signal, it is dedicated to 
calling and, therefore, not ready for signal reception 
during the operation of periodical calling process 
as illustrated in FIGS. 26 and 27. 

Referring to FIG. 26. as the transceiver mode 
is selected by the user through the use of the 
transceiver switch 47 (step T1 1 ), the portable tele- 
phone set is held in a transceiver stand by mode 
(step T12). It is checked if there is a call (step 
T13). If there is not any call, it is checked if any 
key is depressed or not (step T14). If it is found 
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that one or more than one keys are depressed, it is 
checked if an ID number of the destination portable 
set is selected for transceiver communication or 
not (step T15). If the ID number is selected by the 
user via the numerical keys 49 for transceiver 
communication, the setting process is carried out 
in step T16 and then the process returns to step 
T13 to check if there is a call. If the ID number 
selected by the user is not that of the destination 
portable telephone set, it is checked if the call 
switch 44 is depressed or not (step T17). If not, the 
process goes back to step 13 to check if there is a 
call. If, on the other hand, it is found that the call 
switch 44 is depressed in step T17, the periodical 
calling mode is selected (step T18). 

Subsequently, in F|G. 27, a calling signal for 
calling the portable telephone set of the destination 
is transmitted (step T19) it is determined if the 
portable telephone set of the called party and that 
of the calling party are connected by a radio line as 
a result of the periodical calling process (step T20). 
If not, the timer is started (step T21). If the time 
period set in the timer expires (step T22), the 
operation of steps T19 and T20 are repeated to 
transmit a signal for calling the destination portable 
set and determine if the portable telephone set of 
the calling party is connected to that of the called 
party via a radio line. Once the portable telephone 
sets of the two parties are connected with a radio 
line, the speaker is caused to sound and notify the 
user of the situation (step T23). After the radio 
communication of the two parties is over, the entire 
operations are terminated (step T24). 

If, on the other hand, it is found in step T13 
that there is a call, the transmitter 29 is caused to 
transmits an acknowledge signal (step T25). After 
the radio communication of the two parties is over, 
the entire operations are terminated (step T24). 

Thus, since the portable telephone set of the 
third embodiment provided with a transceiver func- 
tion can periodically and automatically transmits a 
signal to call the destination portable set and, as 
soon as the destination portable set is found within 
the service area of the embodiment, notifies the 
user of the situation with sound so that the user is 
free from the cumbersome operation of repeatedly 
calling the destination portable set and made to 
feel a sense of being well served. 

The embodiment will be particularly advanta- 
geous when the user want to meet the destination 
portable set because he or she can easily find out 
where the destination portable set is located. 

While the above embodiment is designed to 
sound as soon as it and the portable telephone set 
of the destination is connected with a radio line, the 
means of notifying the user is not limited to sound 
but vibration or a weak electric current generated 
by a current generator may alternatively be used. 



FIG. 28 shows a flowchart of an alternative 
operation of signal transmission that may be car- 
ried out by the control section 51 of the above 
embodiment in the transceiver mode. Note that the 

5 ID number of the portable telephone set of the 
destination is stored in the RAM 57 along with the 
telephone number of the portable telephone set of 
the destination (or the telephone number of the 
base station set of the destination portable set). 

70 Referring to FIG. 28, under the condition where 

the transceiver mode is selected by depressing the 
transceiver switch 47, if the ID number of the 
portable telephone set of the destination is selected 
by the user by way of the numerical keys 49 (step 

75 T31) and the call switch 44 is depressed (step 
T32), the transmitter 29 starts sending a signal to 
call the portable telephone set of the destination 
(step T33). It is then determined if the portable 
telephone set of the calling party and that of the 

20 called party are connected with a radio line (step 
T34). If yes, the entire operations are terminated as 
soon as the conversation between the two parties 
is completed (step T37). 

If, on the other hand, it is determined in step 

25 T34 that the portable telephone sets of the two 
parties are not connected with a radio line, then the 
transmitter 29 is caused to transmits a signal to the 
radio base station in step T35 (or call the base 
station telephone set of the called portable tele- 

30 phone set by the telephone number). 

As the portable telephone set of the calling 
party and the portable telephone set of the called 
party is connected with a radio line in step T36, the 
entire operations are terminated as soon as the 

35 communication between the two parties is com- 
pleted (step T37). 

Note that, while the third embodiment transmits 
a signal to the radio base station once it is deter- 
mined in step T34 that it is not connected to the 

40 portable telephone set of the called party with radio 
line in the above description, it may alternatively be 
so designed as to transmit a signal when the call 
switch 44 is depressed for another time. 

45 Claims 

1. A portable telephone set capable of establish- 
ing a telecommunications channel with a public 
radio base station (2a, 4a) connected to a 

50 telecommunications network (1) and with a 

base station telephone set (3a), said portable 
telephone set (2b, 2c, 3b, 4b, 4c) comprising: 

an input means (23) for remotely control- 
ling the base station telephone set (3a); 

55 a determination means (35) for determin- 

ing if the portable telephone set (2b, 2c, 3b, 
4b, 4c) is within or out of the service area of 
the base station telephone set (3a); and 
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a control means (35) for transmitting a 
remote control signal corresponding to the op- 
eration to be carried out by remote control to 
the base station telephone set (3a) via said 
public radio base station (2a, 4a) and said 5 
telecommunications network (1) to remotely 
control the base station telephone set (3a) by 
said input means (23) if it is determined by the 
determination means (35) that the portable 
telephone set (2b, 2c, 3b, 4b, 4c) is out of the io 
service area of the base station telephone set 
(3a). 

2. A portable telephone set according to claim 1, 
characterized in that said determination means 75 
(35) determines if the portable telephone set 

(2b, 2c, 3b, 4b, 4c) is in or out of the service 
area of the base station set (3a) according to if 
it can receive a radio control signal transmitted 
from said base station set (3a) or not. 20 

3. A portable telephone set according to claim 1 , 
characterized in that said determination means 
(35) further determines if the portable tele- 
phone set (2b, 2c, 3b, 4b, 4c) is in or out of 25 
the service area of said public radio base 
station (2a, 4a). 

4. A portable telephone set according to claim 1, 
characterized in that said determination means 30 
(35) determines if the portable telephone set 

(2b, 2c, 3b, 4b, 4c) is in or out of the service 
area of said public radio base station (2a, 4a), 
and said control means (35) transmits a remote 
control signal defined by the operation of said 35 
input means (23) to the base station set (3a) 
through the public radio base station (2a, 4a) 
and the telecommunication network (1) if it is 
determined by said determination means (35) 
that the portable telephone set (2b, 2c, 3b, 4b, 40 
4c) is out of the service area of the base 
station set (3a) and in the service area of the 
public radio base station (2a, 4a). 

5. A portable telephone set according to claim 3 45 
or 4, characterized in that said determination 
means (35) determines if the portable tele- 
phone set (2b, 2c, 3b, 4b, 4c) is in or out of 

the service area of the public radio base sta- 
tion (2a, 4a) according to if it can receive a 50 
radio control signal transmitted from said pub- 
lic radio base station (2a, 4a). 

6. A portable telephone set according to claim 1 , 
characterized in that said portable telephone 55 
set (2b, 2c, 3b, 4b, 4c) further comprises a 
memory means (37) for storing the telephone 
number of said base station set (3a), and said 



control means (35) transmits a remote control 
signal defined by the operation of said input 
means (23) to the base station set (3a) after 
connecting itself to the base station set (3a) 
with a line by calling the base station set (3a) 
with the telephone number stored in said 
memory means (37) if it is determined by said 
determination means (35) that the portable 
telephone set (2b, 2c, 3b, 4b, 4c) is out of the 
service area of the base station set (3a). 

7. A portable telephone set according to claim 1, 
characterized in that said portable telephone 
set (2b, 2c, 3b, 4b, 4c) further comprises a 
memory means (37) for storing the telephone 
number of said base station set (3a) and re- 
mote control information including at least the 
identification number for canceling the record- 
ing mode of the base station set (3a), and said 
control means (35) transmits the remote con- 
trol data stored in said memory means (37) 
and a remote control signal defined by the 
operation of said input means (23) to the base 
station set (3a) after connecting itself to the 
base station set (3a) with a line by calling the 
base station set (3a) with the telephone num- 
ber stored in said memory means (37) if it is 
determined by said determination means (35) 
that the portable telephone set (2b, 2c, 3b, 4b, 
4c) is out of the service area of the base 
station set (3a). 

8. A portable telephone set according to claim 7, 
characterized in that said remote control in- 
formation include control information for sus- 
pending the acknowledge message from said 
base station set (3a). 

9. A portable telecommunications apparatus ca- 
pable of communicating with a destination 
communication apparatus (2a, 3a, 4a, 2b, 2c, 
3b, 4b, 4c) through a radio telecommunications 
channel, comprising: 

a detection means (40; 51) for detecting if 
the portable telecommunication apparatus (2b, 
2c, 3b, 4b, 4c) has entered the service area of 
the destination communication apparatus (2a, 
3a, 4a, 2b, 2c, 3b, 4b, 4c); and 

a sound means (24; 54) for notifying a 
user by a sound when it is detected by the 
detection means (40; 51) that the portable tele- 
communication apparatus (2b, 2c, 3b, 4b, 4c) 
has entered the service area of the destination 
communication apparatus (2a, 3a, 4a, 2b, 2c, 
3b, 4b, 4c). 

10. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 
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detection means (40; 51) detects a situation 
where the portable apparatus (2b, 2c, 3b, 4b, 
4c) is located in the service area of said des- 
tination apparatus (2a, 3a, 4a, 2b, 2c, 3b, 4b, 
4c) by receiving the control information trans- 
mitted from said destination apparatus (2a, 3a, 
4a, 2b, 2c, 3b, 4b, 4c) via a radio line. 

11. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 
destination apparatus (2a, 4a) is a public radio 
base station (2a, 4a) connected to a telecom- 
munications network (1 ) and said portable tele- 
communications apparatus (2b, 2c, 3b, 4b, 4c) 
is a portable telephone set (2b, 2c, 3b, 4b, 4c) 
capable of setting up a radio telecommunica- 
tions channel with said public radio base sta- 
tion (2a, 4a). 

12. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 
destination apparatus (2a, 3a, 4a) is a public 
radio base station (2a, 4a) connected to a 
telecommunications network (1) or its base sta- 
tion telephone set (3a) and said portable tele- 
communications apparatus (2b, 2c, 3b, 4b, 4c) 
is a portable telephone set (2b, 2c, 3b, 4b, 4c) 
capable of setting up a radio telecommunica- 
tions channel with said public radio base sta- 
tion (2a, 4a) or said base station set (3a). 

13. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 
destination apparatus (2b, 2c, 3b, 4b, 4c) is a 
portable telecommunications apparatus (2b, 2c, 
3b, 4b, 4c). 
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portable telecommunication apparatus (2b, 2c, 
3b, 4b, 4c) sets up a telecommunications line 
with said destination telecommunications ap- 
paratus (2a, 3a. 4a, 2b, 2c, 3b, 4b, 4c) when 
said detection means (40; 51) detects a situ- 
ation where the portable apparatus (2b, 2c, 3b, 
4b, 4c) is located in the service area of said 
destination apparatus (2a, 3a, 4a, 2b, 2c, 3b, 
4b, 4c) by receiving said acknowledge signal. 



16. A portable telecommunications apparatus ac- 
cording to claim 9 or 13, characterized in that 
said portable telecommunication apparatus (2b, 
2c, 3b, 4b, 4c) is a portable telephone set (2b, 

75 2c, 3b, 4b, 4c) provided with a direct commu- 

nication function of directly transmitting radio 
signals to and receiving radio signals from said 
destination portable telephone set (2a, 3a, 4a, 
2b, 2c, 3b, 4b, 4c) and capable of setting up a 

20 telecommunications channel with a public radio 

base station (2a, 4a) connected to a telecom- 
munications network (1 ). 

17. A portable telecommunications apparatus ac- 
25 cording to claim 9 or 13, characterized in that 

said portable telecommunications apparatus 
(2b, 2c, 3b, 4b, 4c) is a portable telephone set 
(2b, 2c, 3b, 4b, 4c) provided with a direct 
communication function of directly transmitting 

30 radio signals to and receiving radio signals 

from said destination portable telephone set 
(2b, 2c, 3b, 4b, 4c) and capable of setting up a 
telecommunications channel with the base sta- 
tion telephone set (3a) or a public radio base 

35 station (2a, 4a) connected to a telecommunica- 

tions network (1 ). 



14. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 
portable telecommunications apparatus (2b, 2c, 
3b, 4b, 4c) comprises a transmission means 
(21, 29) for periodically transmitting a call sig- 
nal to call said destination telecommunications 
apparatus (2a, 3a, 4a, 2b, 2c, 3b, 4b, 4c), said 
destination telecommunications apparatus (2a, 
3a, 4a, 2b, 2c, 3b, 4b, 4c) comprises a trans- 
mission means (21, 29) for transmitting an 
acknowledge signal when said destination tele- 
communications apparatus (2a, 3a, 4a, 2b, 2c, 
3b, 4b, 4c) receives said call signal, and said 
detection means (40; 51) detects a situation 
where the portable apparatus (2b, 2c, 3b, 4b, 
4c) is located in the service area of said des- 
tination apparatus (2a, 3a, 4a, 2b, 2c, 3b, 4b, 
4c) by receiving said acknowledge signal. 

15. A portable telecommunications apparatus ac- 
cording to claim 14, characterized in that said 



18. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 

40 destination telecommunications apparatus (2a, 

3a, 4a. 2b, 2c, 3b, 4b, 4c) is a public radio 
base station (2a. 4a) connected to a telecom- 
munications network (1), said portable tele- 
communications apparatus (2b, 2c, 3b, 4b, 4c) 

45 is a portable telephone set (2b, 2c, 3b, 4b, 4c) 

capable of setting up a radio telecommunica- 
tions channel with said public radio base sta- 
tion (2a, 4a) and provided with a setting means 
(42; 52) for setting a telephone number so that 

so said portable telecommunication apparatus (2b, 

2c, 3b, 4b, 4c) calls the telephone number set 
by said setting means (42; 52) when said de- 
tection means (40; 51) detects a situation 
where the portable apparatus (2b, 2c, 3b, 4b, 

55 4c) is located in the service area of said des- 

tination apparatus (2a, 3a, 4a, 2b, 2c, 3b, 4b, 
4c). 
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19. A portable telecommunications apparatus ac- 
cording to claim 9, characterized in that said 
destination telecommunications apparatus (2a, 
4a) is a public radio base station (2a, 4a) 
connected to a telecommunications network 5 
(1), said portable telecommunication apparatus 

(2b, 2c, 3b, 4b, 4c) is a portable telephone set 
(2b, 2c, 3b, 4b, 4c) capable of setting up a 
radio telecommunications channel with said 
public radio base station (2a, 4a) and provided 10 
with a setting means (42; 52) for setting a 
telephone number and a photo sensor means 
(43) for sensing light so that said portable 
telecommunication apparatus (2b, 2c, 3b, 4b, 
4c) calls the telephone number set by said 15 
setting means (42; 52) when said photo sensor 
means (43) detects light within a predeter- 
mined period of time after the start where the 
portable apparatus (2b, 2c, 3b, 4b, 4c) is lo- 
cated in the service area of said destination 20 
apparatus (2a, 4a). 

20. A portable telephone set having a direct com- 
munication function of directly exchanging ra- 
dio signals with a destination portable tele- 25 
phone set (2b, 2c, 3b, 4b, 4c) and capable of 
establishing a telecommunications channel 

with a radio base station (2a, 4a) connected to 
a telecommunications network (1) character- 
ized in that the portable telephone set (2b, 2c, 30 
3b, 4b, 4c) calls the destination portable set 
(2b, 2c, 3b, 4b, 4c) via said radio base station 
(2a, 4a) and said telecommunications network 
(1) if said destination portable telephone set 
(2b, 2c, 3b. 4b, 4c) does not respond when 35 
said destination portable telephone set (2b, 2c, 
3b, 4b, 4c) is directly called by said direct 
communication function. 

21. A portable telephone set according to claim 40 
20, characterized in that said portable tele- 
phone set (2b, 2c, 3b, 4b, 4c) is provided with 

a memory means (57) for storing the telephone 
number of said destination portable telephone 
set (2b, 2c, 3b, 4b, 4c) and calls the telephone 45 
number stored in said memory means (37) if 
said destination portable telephone set (2b, 2c, 
3b, 4b, 4c) does not respond when said des- 
tination portable telephone set (2b, 2c, 3b, 4b, 
4c) is directly called by said portable tele- 50 
phone set (2b, 2c, 3b, 4b, 4c). 
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